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Abstract: The purpose of this study was to investigate the relationship of ACE and ACTN3 polymor-
phisms with athletic performance and maximal oxygen uptake in long distance runners. Thirty three 
collegiate runners (age; 20.3 ± 1.2 yr, height; 169.6 ± 4.9 cm, body weight; 56.6 ± 4.9 kg) participated in this 
study. There was no signifi cant diﬀ erence in maximal oxygen uptake, blood lactate concentration and 
maximal heart rate between each of ACE and ACTN3 genotypes. Running speed, calculated on the basis 
of each subject’s best record in a 10000 m race, was signifi cantly higher in individuals with DD and ID 
genotypes than in those with II genotype (p<0.05), although each ACTN3 genotype did not tend to aﬀ ect 
the running speed of 10000 m race. A linear tendency was observed between ACE genotype and run-
ning speed race (spearman rank correlation coeﬃ  cients, r=0.417, P=0.016).
In conclusion, it was suggested that D allele of ACE polymorphism would be related to endurance 
performance in collegiate long distance runners.
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Table 1. Subject’s characteristics, best record of 10000 m







沈殿させた後に 51 μLの溶解液（20 mmol·L–1 Tris-HCl
（pH 8.0）containing 5 mmol·L–1 EDTA, 400 mmol·L–1
NaCl, 0.3% sodium dodecyl sulfate, and 10 mg·mL–1
protein K）を加え，55°Cで 30分間インキュベートした。
ACE遺伝子多型は，Ampdirect Plus（Shimadzus社
製）を用いて polymerase chain reaction（PCR）法に
て分析を行った 26)。また，増幅された PCR産物は，2%
agarose gelを用いて電気泳動を行った。ACTN3遺伝





Table 2. Genotype frequencies of ACE I/D and ACTN3 R577X polymorphisms.
Fig. 1. Comparison in V
4
O2max (A), blood lactate (B) and maxmum heart rate (C) between diﬀ erent ACE I/D genotypes and










頻度については Table 2に示した。長距離選手の ACE
遺伝子多型の発現頻度は，II型 24.2%，ID型 45.5%，
DD型 30.3%であった（Hardy-Weinberg equilibrium 
test, χ2=0.25, p=0.615）。また，ACTN3遺伝子多型の
発現頻度は，RR型 33.3%，RX型 33.3%，XX型 33.3%




果，心拍数において ACE遺伝子の DD型および ID型

















Fig. 2. Comparison in running speed for
10000 m race among ACE genotypes
(A) and ACTN3 genotypes (B).
Fig. 3. Correlation between running speed
for 10000 m race and ACE II, ID and
DD genotypes. A linear tendency
was observed between ACE geno-
types and running speed for 10000 m
race (spearman rank correlation co-
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